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1 
T..h_i.s i_nvention relates fo apparatus for assay- 
ing_ samples of earth materials in inaccessible 
places, as in the "surveying" of off wells, or for 
otherwise operating upon a wall in an earth bor- 
ing, as in perforating an oil-well casing. 
In my U. S. Patent No. 1,955,166, I have de- 
scribd and claimed apparatus wherein samples 
arme obtained by firing into the formation a pro- 
je.cti!e havinE a hollow forward portion adapted 
to receive a sample of the formation into which 
it is s.hot and fo retain the sample as the pro- 
jectile s recovered, and oil-well casing hereto- 
fore bas been perforated by fring a projectile 
through if. 
The chier objects of my present invention are 
to provide improved apparatus of this type 
adapted fo be suspended and operated by a single 
cable or the like extending from the top of the 
well; fo provide in a convenient and economical 
mariner for taking numerous samples, or making 
numerous perforations in a casing, at different 
depths, with only one trip of the device into and 
out of the well; and, in the case of sample tak- 
ing, to provide improved means for withdrawing 
a captive projectile from the formation, with 
the sample in if, in case the projectile becomes 
strongly anchored in a hard formation into 
which if is shot. 
More specific objects wfll be manifest in the 
fo!lowing description. 
Of the accompanying drawings: 
Fig. 1- iS a vertical midd!e section, on line t--| 
of. Fig. 2, of a. device embodying my invention 
ini. p.referred, fo.rm_, 
lig. 2 is  vertical middle section of. the saine, 
on line 22 Of. Fig. 1. 
Fig. 3 is a fragmentary section of the saine on 
line 3--3 of Fig. 2. 
Fig. 4 is a longitudinal middle section, on a 
much larger scale, of one of the firing devices. 
Fig. 5 is a fragmentary face view, on a some- 
what largerscale than that.0f Figs. 1 to 3, of one 
of. a, pair of sheÇt-metal strips for holding a large 
n..u!n ber of_ the firing devices in ordely arrange- 
mnt while they are moved past the firing posi- 
tion and in succession perform their functions. 
Fig. 6 is a horizontal section of apparatus em- 
boying the invention as applied fo the perfo- 
ration of wel! casing. 
Fig. 7 is a fragmentary face view of one of a 
Pair of cartridge-holding metal strips which gre 
shown in Fig. 6. 
leerring first fo Figs. 1 o 5 of the drawings, 
the device there shown is adapted for sample- 
taking and comprises a casing which preferablF 
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2 
is ruade up of several separable parts, here shown 
as a generally cylindrical body member 10, and, 
suitably secured to it, an upper end-closure 
member ! and a lower end-closure member . 
5 Af the firing position the body member is 
formed at one side with a hole ! 3 through ifs wall 
for the passage outwardly and back of successive 
captive projectiles and at the diametrically 
posite position is formed with an inwardly bayed 
10 portion t which provides  reaction-sustaining 
member in the nture of a breech block and 
which bas slidably mounted in an aperture ex- 
tending through it a firing pin ! . 
In the present embodiment, although the in- 
15 vention is hot wholly limited to this, each of the 
cartridges, , .S, is in effect a gur barrel, of 
which the irmer construction and arrangement 
will be later described. For holding them in 
orderly arrangement for moving them in pro- 
20 cession past the firing position each of them is 
formed with two spaced-apart annular grooves 
, t in which are adapted fo engage respective 
circumferential series of spring fingers $, , 
Fig. 5, formed in each of a pair of sheet-metat 
25 strips |9, |9 by stamping out holes, such as 
holes 20, 2 in Fig. 5, and mking radial cuts 2 |, 
2! extending outward from the holes, this con- 
struction being such that each cartridge can. be 
mounted, as a step of a ladder-like structure, in 
30 a pair of metal strips as the side members of the 
ladder, by being forced through the holes 2 until. 
the spring fingers  snap into the grooves . 
For guiding the ladder-like structure past the 
firing position the body member  of the casing 
5 is internally fermed with two pairs of laterally 
extensive guide-way ribs -2, 2 and 
252a, the latter pair, at one side of the devce0 
being interrupted, as showr clearly in Figs. 2 and 
3, to accommodate an escapement device com- 
40 prising a pawl member 2, the guide-way ribs 
being formed with vertical guide-wy grooves in 
their inwardly-facing edges for receiving with an 
easy sliding: fit. the margins of the metal strips 
Each of the metal strips 9 bas ifs margin 
45 adjacent the pawl member 2 formed with 
ratchetlike teeth 2, 25, adapted to support.the 
ladder-like structure upon the pawl member 
against gravity, when the pawl member 
gaged vith a pair of the teeth, one on each of 
50 the two metal strips. 
The pawl member -, pivoted at 26 between 
two bosses 2, 2 projecting from the guide-way 
ribs, is downwardly forked, each of the.fork arms 
being formed with a pawl hook for engaging the 
$ ratchet, teeth of the adjacent cartridge-holding 
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strip ! 9 nd with  set for  compression spring 
8 inerposed beween e rm of e pwl mem- 
r nd  spri se formed on e ier fce of 
he cing, so h hese wo springs 8 consn- 
ly urge e pwl member bou is pivo  - 
wrd i position of enggemen wih he 
eeh of he crridge-holding srips. 
Aoecenç l pivo he member 4 is formed 
with  short, horontl, cm-ltch, pwl-lifting 
arm 9, Fig. 2, dpted to be engged nd re- 
leed by  cm-ltch hook $ mounted on the 
lower end of  flt sprg $, as the hook nd 
sprg re moved reltively downwrd nd up- 
wrd. e spring  hus its upper end secured 
 the lower end of  vertical br $ which slid- 
bly exnds rough suitble brckets, such as 
e brcket 3, projectg from e ier fce of 
the csing. The upper end of e br $ is se  
cured to  spring-set hed 4 formed on the 
lower end of  supportg br $ which slldubly 
but non-rottbly extends upwrd through a 
spring-set nd br-guiding neck  formed on 
the upper end-closure member . Above the 
neck $ e br $ has removbly secured upon it, 
s by screw threds,  hed member ] formed 
wi n eye for the nchorg of  cble toit nd 
formed lso with  stop-flnge $ t i lower end 
dpted to but e upper end of the neck $$ to 
lift relative downwrd movement of e bar  
nd members mounted upon it. 
Interposed between e sprg-set head 3 
nd e spri set formed in e neck , nd 
surrounding e br ,   compression spring 
9 of such streth and of such pre-loding s to 
support the csing nd the prts within it other 
thon those tht re directly supported by the 
post , nd  to hold e neck $6 in contact 
with e stop-flange , whenever the cble is 
supportg the weight, or  force only  littie 
greter thon the weight, of the casing and its 
conten. 
The spring 9 however hs such strength, pre- 
loding, re nd modulus t when it is sub- 
jected to  determintely greter lord, as by low- 
ering e device nd suddenly stoppg it or re- 
versg i movement by mens of e cble, or by 
suddey accelerg it upwrd from  sts, tion- 
a condition by mens of the cble, the spring 
is further compressed nd e br $ nd prts 
dectly supported by it move upwrd with rel- 
tion to the csi until the spring-set hed $4 is 
spped by contact with the inner face of the 
upper end-close member f . 
In such mnipultion of the device the erta 
of e csg nd some of the other pr, or 
their inertia plus the restance of fiuid in the 
well, ces e relative upwrd movement of 
the br  nd prts crried by it. 
In the st prt of is relative upwrd more- 
ment e cam-ltch hook $, eges with the 
cm-ltch pawl-lifting rm 9, rottes the pwl 
member  bout its pivot  until ngr move- 
ment of the rm 9 dengges it from the hook, 
which is scient rotation  lift the pwl's hoo 
from e pir of rhet e nd to permit the O5 
ldder-ke cridge assembly tobe strted rel- 
tively downwrd by grvity nd/or i inertie. 
en the sprgs  immeditely return the 
pwl member 24 to contact e mets1 strips 
to ege the next pir of rtchet teeth nd 7o 
thus stop the next crtridge or gun in firing posi- 
tion. 
When e cble, the hed $ nd the br  re 
g held still the spring 1E the csing nd 
oer prts bck to e origan1 position, in which 75 
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they are shown in Fig. 2, the carn faces of the 
arm 29 and the hook 3{} flexing the spring 3! and 
thus allowing them to pass each other and re- 
engage for the next cycle of operation as de- 
5 scribed. 
For actuating the firing pin 15 near the end 
of the relatively upward rnovernent of the bar 35 
and its head 34, after the new cartridge bas been 
brought to firing, position as described, an L- 
10 shaped hammer 0, Fig. 1, is pivotally suspended 
at 1 in the bayed portion I of the casing and 
bas a horizontal arrn in position tobe struck by 
a vertical bar 42 upon descent of the latter 
through a large-clearance hole formed in the up- 
I5 per wall of the inwardly bayed portion of the cas- 
ing. 
The bar 42 is slidably but non-rotatably 
mounted in brackets 3, 43a projecting frorn the 
inner wall of the casing and at a little distance 
2o above the lower bracket bas secured upon it a 
spring-seat.collar 44 which is adapted to contact, 
at alrnost the lirnit, of the downward rnovement 
of the bar, the upper nd of a compression spring 
 5 seated upon the lower bracket and adapted to 
25 permit the bar fo cornplete its stroke to tire 
the cartridge but of such strength that it then 
lifts the bar slightly, to release the firing pin so 
that the next cartridge can crowd the firing pin 
out of its way by contact with the tapered front 
3o end of the firing pin. 
In so lifting the bar 42 slightlv the relatively 
strong spring 45 re-establishes a preloaded condi- 
tion of a long spring 46 which is m0unted be- 
tween the spring-seat collar 44 and the upper 
55 bracket 
Secm'ed to the upper end of the bar 2 and 
projecting upward therefrom is a fiat spring 4] 
having a cam-latch head 8 on its upper end. 
The head 48 is adapted to interlock with a 
4o latch arm 49 projecting horizontally from the 
spring-seat head 3 of the bar 35, and is adapted 
to be disengaged therefrom by carn action of a 
cam-lug 51 projecting downward frorn the inner 
face of the end-closure mernber ff, just belote 
.:.5 the spring-seat head 34 is stopped by contact 
with the end-closure rnember, at which rime the 
long spring 8 bas been highly cornpressed by 
upward movement of the bar 42 and ifs collar 44. 
Thereupon the spring 8 drives the bar 2 rap- 
t:0 idly downward and thus fires the cartridge and 
the springs 46 and 45, opposing each other, then 
hold the bar and its cam hook 8 in position for 
reengagement of the cam-latch arrn 9 for rep- 
etition of the cycle as described, the coaction of 
5 the carn faces of the rnembers 8 and 9 flexing 
the spring and thus permitting thern to pass each 
other in the relatively downward movernent of 
the member 
Each of the cartridges or guns preferably is of 
o the construction shown in Fig. 4. The main 
body, casing or gun bru'tel consists of two tubular 
mernbers, 5, 52, shouldered and screw-threaded 
to each other as clearly shown at 3. The rnern- 
ber 51 at its outer end bas an end wall forrned 
with suitable apertures for an inwardly-seating 
percussion cap 54 and an inwardly withdrawable 
tapered plug 55. 
A captive projectile 56 is rnounted in the gun- 
barrel structure. It has at its rear end a piston- 
like head which slidably fits in a large-diarneter 
part of the bore and a shank or shaft portion of 
less diarneter extending forward frorn the head 
and slidably fitting in a bore of like diarneter in 
the forward end portion of the rnernber 52. Its 
forward end portion is hollow and potentially 



Olet a- he'fon.ikr-ecepfi_en oa: sal¢..of: an 
wsand  he high hFdrostatioE pesSure, e  
er»s-mud i a dep.welI, and: fo. seat o. he teier 
o- he OErtridge om- the mud,. t front enoE 
the proectfl is closed bF- a meat plate .T and 
hemzle ofhe gun is seled bF an application 
of- a sealg maertal, such as a thick coatg of 
a hadnin pltic, 8, oeF the plate, hoth 
o hem be adapted to. be tuptoE.and hoF  
or  parç drien into the.projectile ahead oI- 
mple, when the g is flred-or t lemt n. thé, 
Project-tle. hits the formation.. 
Preferably the projectile is formed witt air-. 
ventg, apertures a, a af the inner end of 
sample-receiving caty. It can a!so be ormed 
th a weakening-circumferential groove 6 a 
ilwayback o tht potion, ,.tt, i thé. p- 
jectile can net be withdrawn frein a hand. forma-. 
tion it can be broken ff, an t apçaratus thus 
released, by lowering or forcibly raising the 
paratus. 
For impelling the projectile foard a charge 
of powder 6 is stably placed, and or pullng 
out - the plug . and thus venting the powder 
chamber or return movement of the projectile, 
but only after the powder blast bas giron the 
necessary velocity to the projectile, the plug 
is coected to the pistgn-like head o the pro- 
jectile by a cable 62 of suitable lenth. 
Te vent air from the aular space around the 
sha porçion of the projectile, in front of its pis- 
ton portion, in the flrst part ofits orward moe- 
ment and thon to vent hot combustion gases 
rom bk- of the piston, the casing mber 2. 
formed at a suitableposition with a vent hole 65. 
 dling with sort formations, a spring 6 in 
the annular space just referred to, interposed be- 
tween the piston head and a shoulder in the cas- 
ing member 52, can have sucient strength to 
withdraw the projectile from the formation and 
nto the gun-barrel structure, o that the latter 
can p on doward in the device. 
To make sure of such withdrawal of the pro- 
.ectile, however, a charge of powder 6 is placed 
in an aular pocket ormed in the shouldere, 
small-inner-diameter portion of the mber 
and sealed off by a pouring 66 of a hardening 
flowable material such as paran or sealing wax, 
with an interventing layer 6 of paper or the 
like i desired. 
For timed flring o this charge of powder, after 
the projectile bas completed or almost completed 
i forward movement, which may be o variable 
length according to the nearnss and the hard- 
ness of the formation, a rime use or a tn col- 
umn of powder 68 is placed in a hole which 
tends from the shoulder ace o the member , 
through i vent aperture 6, and into the cham- 
ber occupied by the powder 
When the piston head of the projectile, in its 
forward movement, passes the vent aperture 
the hot gases escaping through the vent iite 
the fuse or rhin powder column and in a suitable 
length of rime the combustion of the latter pro 
grosses to and ignites the powder charge 
which, acting against the shoulder o the piston, 
returns the projectile to its starting position. 
To prevent driller's mud or moisture from en- 
tering the gun through the vent hole 65, the bote 
is closed and sealed by a large-headed, short- 
shanked plug 9 of sealing-wax or the like, 
adapted to  blown out by the explosion gases, 
or by vented air. 
gs. 6 and  show an embodiment of the in- 

venti¢l, adal0,t.ec tï shQo., h.le: 
» 7,  o eitting oil 
m tha. ermaïon. 
In ths. embe¢nt, the construction, and a- 
5 »'gement. arc taially as: aboie: deribed 
orsle: taking, excCp, tllt t-ho pojecti.les do 
]o bave tQ bave sample-receiving chmbers bu 
can be oroEnary bullets, and do.not bave te be re- 
coverad. In thee figures ! bave shQn, a 1 
10 arraneoEen, of: cadgs, O flng b.fll in 
opposite directions-a th am rime, by duplica- 
tion o fin  dvices, above described. 
e moral' catridge holng stips, uch. a the 
srip , are each formed with two rows of hçles, 
15 in ran of twos or holdig twe 
ridges, , , Fi. 6, in re.spctive adjaç: flr 
ositins af the a tim, and th caing 
of- th deice, i$ med. with a suitably pestined 
ourle.t: hole, , f.or each o the. projectiles 
20 Although the two catridges are off-set rom 
each other and rom the conter of the device the 
recoils o eactions of the two simultaneeus ex- 
plosions almost wholly counteract each other as- 
ta displacement- of the device. The chier ad- 
- van, tage of the simultaneous flring of the two 
prjectiles; however, is the assurance of perforat- 
]:ng the casing at diametrically opposite positions.. 
The word "wall" as used in the appended 
claires is intended to be inclusive of structures 
0 underlying water, as in the case of an ocen 
floo. 
Vaious modifications, are possible without 
parture rom th sÇope of the invention as deflned 
in the appended aims. 
5 I claim: 
1. ApP.aatus or-eperatg upn a wall in an 
earth boring, said appaatus comprising a frame 
stracte adapted te be lowered in the boring, 
suspension means or so loweg it, means for 
4.o firi a succession of projectile cartridges at a 
si-ngle flring position on said frame, esilient 
means supportingly interposed between the said 
suspension means and. the said ffame structure 
for supporting the latter from the orm 
45 through said resilient means, and step-by-step 
feeding means mounted on the fre structure 
and actuated by relative movement of the rame 
structure and said suspension mns, with change 
of stress in said resilient means, or bringing the 
50 cartridges in succession to the said flring posi- 
tion, the said rame stcture and the said means 
deed as being mounted upon it both applying 
stress fo said resilient means .by reason of their 
weight and, by reason o their inertia, varng 
5 their strain upon said resilient means in ac- 
cordance with manipulation of said suspension 
2. Apparatus as deflned in claim 1 in which 
the assembly includes means mounted on the 
«0 deflned rame structure and actuated by relative 
movement of the deflned rame structe and 
the deed suspension means for actuating the 
deflned flrg means. 
3. ApParatus  deflned in cla 1 in which 
5 the assembly includes a spring for actuatg the 
deflned flring means, said spring being mound 
upon the deflned frame structure and having 
such engage-and-release connection to a part 
of the deflned suspension means as to be stressed 
70 by relative movement oï the frame structure 
and the susnsion means and be released, by 
further such relative movement, for actuating 
the flring means by i recoil. 
4. Apparatus as deed in claire 1 in which, 
75 of the deflned flring means and the deflned 
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means for bringing the cartridges fo firing posi- 
tion, each includes a spring rnounted upon the 
defined frame structure and having such en- 
gage-and-release connection to the defined sus- 
pension means as to be stressed by relative 
movement of the frame structure and the sus- 
pension rneans and be released by further such 
relative movement. 
5. Apparatus as defined in claire 1 in which 
the means for bringing the cartridges to the 
firing position comprises guiding means for a 
succession of the cartridges and ratchet-and- 
pawl means for step-by-step feeding of the 
cartridges. 
6. Apparatus as defined in claire 1 in which 
the means for bringing the cartridges fo the 
firing position comprises means'for holding them 
in orderly arrangement as a gravity procession 
and step-by-step means for permitting them to 
be moved in succession fo the firig position by 
gravity. ' ' 
7. Apparatus as defined in claire 1 in which 
the means for bringing the cartridges fo the tir- 
ing position iomirises, for holding them in 
orderly arrangement as a gravity procession, a 
sheet-metal strip formed with holés for the 
reception of the respective cartridges, the as- 
sernbly including step-by-step means for per- 
mitting them tobe moved in succession to the 
firing position by gravity. 
8. Apparatus as defined in claire 1 in which 
the means for bringing the cartridges to the 
firing position includes a gun barrel for each 
of the cartridges and means engaging the gun 
barrels for feeding each cartridge and its re- 
spective gun barrel fo the firing position. 
9. Apparatus for operating upon a wall in an 
earth boring, said aiparatus comprising afrarne 
structure adapted tobe lowered in the boring, 
suspension means for so lowering it, resilient 
means supportingly interposed between the said 
suspension means and the said frame structure 
for supporting the latter from the former, a 

8 
tool member mounted on the frame structure and 
adapted.to be projected therefrom for operating 
upon the said wall, and means mounted on the 
frame structure and actuated by relative move- 
 ment of the suspension means and the frame 
structure, with change of stress in said resilient 
means, for effecting such projection of the said 
tool member, the tool member and the projec- 
tion effect2ng means acting as a unit with the 
10 frame structure, by virtue of being mounted 
thereon, as inertia means for effecting relative 
movement of the frame structure and the sus- 
pension means in accordance with manipulation 
of the latter. 
15 CLYDE E. BANNISTER. 
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